Regulation of avian cardiogenesis by Fgf8 signaling.
The avian heart develops from paired primordia located in the anterior lateral mesoderm of the early embryo. Previous studies have found that the endoderm adjacent to the cardiac primordia plays an important role in heart specification. The current study provides evidence that fibroblast growth factor (Fgf) signaling contributes to the heart-inducing properties of the endoderm. Fgf8 is expressed in the endoderm adjacent to the precardiac mesoderm. Removal of endoderm results in a rapid downregulation of a subset of cardiac markers, including Nkx2.5 and Mef2c. Expression of these markers can be rescued by supplying exogenous Fgf8. In addition, application of ectopic Fgf8 results in ectopic expression of cardiac markers. Expression of cardiac markers is expanded only in regions where bone morphogenetic protein (Bmp) signaling is also present, suggesting that cardiogenesis occurs in regions exposed to both Fgf and Bmp signaling. Finally, evidence is presented that Fgf8 expression is regulated by particular levels of Bmp signaling. Application of low concentrations of Bmp2 results in ectopic expression of Fgf8, while application of higher concentrations of Bmp2 result in repression of Fgf8 expression. Together, these data indicate that Fgf signaling cooperates with Bmp signaling to regulate early cardiogenesis.